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SUMMARY

OnJdne 17, 1985, a500 KVA trandformer located in the New Mexioco Sate Highway Departmant (NMSHD)
Gangrd Office Building overhested and vented avgporausliquid aerosdl containing polychlarineted biphenyls
(RCBs), palydhlarineted dbawofurans (FCDFS), and palydhlarineted dibazo-p-daxins (FCDDs). Thebuilding
was decontamineted aooording to reocoupancy aritariadeve oped by the Govamor's Appainted Advisory Pandl.
Duetothe ubiquity of PFCBs PCDFs and RCDDsin theavironment, agudy was conducted to deeminehow
thesedeanup aitariacompered to nomd levelsdf bedkground contaminetion thet exidt in ather smilar buildingsin
SniaFe Threedficebulldngsweretested for ar and suface concentrations of PCBS aswel asPCDFsad
PCDDs(tera: through odtaxchlarineted homad ogs and therespedtive 2,3, 7,8 tdraisomeas). Thefreshar inteke
denumsweresarded to ddaminetheambiet ar conoatrations of thesecontaminentsentaing thebulldings The
ufacestesad for PCBs PCDFs and FCDDswerelimited to high skin contact (HSC) surfaces thosesurfaoes
uchasdeks taesand counterswhich arerepestedly contected by thebulldingsoooupants: Theintariar sufeoes
o thefreshrar inake denums weretested far PCBS these surfaceswerelimited to thefloor and face of thear inteke
lowves

Theconoaniraions of PCBs on HSC surfanesranged from non-detected (1.0 ug/in) to 59 ugin? (n=37), and
thosein their iniake plenums ranged from non-otected (LO ugn) to 34 ugin? (n=6). Thesurfaoe
concantraions of PFCDFsand PCDDs (converted to 2,3,7,8terachi orodibenzo-p-diaxin equivaents) ranged

from 00410042 ng/in? (n=12). The Advisary Pand'sPCB and TCDD-epuivaatssufaceguicdinesae’s0
ugi? and 1. ng/n'?, regpedtively. Thebuilding air conoenirations of PCBsranged from nonetected (0.03 ugfin) to
018 ugi? (n=21), and thosefar 2,3,7,8- TCDD equivdentsranged fron 0.15t0 15 pgn? (n=9). ThePard's
OB and TCDD enpivdartsar gLicdinesae05 ugin? and 2 pg/n?, repedively. Theambiert air ddnct cortain
detectable conoanirations of PCBs (detedtion limit = 008 ugin, n=4); the TCDD equivdentsranged from 001 to
021 pyin? (n=4). A setisiically Srificant cameation beween the conoertrations of FCBsand TCDD equivaerts
onsufacesand inar wasnat demondrated (p>0.10).

Based onthe sampling resLits obtained from three sHected dffice bulldingsin SantalFe, the NIOSH investigetor
conduded thet thear and surface concentrations of PCBs and PCDFsand PCDDs (convarted 102,378 TCDD
equivdens that arepresant asnomd bedkground contamingtion in afficebuildingsin SetaFearebdow the
reocoupancy guicdinesestablidhed for theNew Mexioo Sate Highway Departmant Bullding,
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INTRODUCTION

Ondunel7, 1985, andedricd mafundion oocured inaS00 KVA powver trandamer located inthe besemant of
the New mexico Sate Highway Department Genardl Office Building in SantaFe New Mexdico[1]. The
trandomer overhedted and vented avigporousliquid earasdl containing palydilaineted biphenyls (FCBS) and
pyrdysisprodudsinduding paydiaineted dbenzafuransand, to alesser extart paycdhlaineted dbazop-daxins
(RCDDs9 throughout thebuilding. The bullding wias decontamineted aooording to reocoupency aritariadeve oped
by the Govemar's Expat Advisory Pardl.

Inaddition to esteblishing absdluie deenup aiterig, the Govemars Advisory Pandl repuested adudy to deemine
how thesearitaialevdscompered to namrd levdsof bedkground contamintion thet edd inather Smilar bulldingsin
SantaFe New Mexioco. OnNovember 1-3, 1985, theNationd Indiitutefor Oocupetiond Sefety and Hedlth
(NIOSH), with essdancefrom the Sate of New Mexico, Ervironmentd Improvemant Divisonand SOS
Intemetiond, Ervironmental Enginegring Divisan, condudied adudy to deteminethe bedkground concantrations of
PCBs PCDFsand RCDDsinar and on surfacesin commaad buldingsin SaaFe

BACKGROUND

Onduly 16, 1985, the Govamor of New Mexico gopainted Expat Advisary Pand convenedtodevdopar ad
ufacedeanup guiddinesfor theNew Mexico Sate Highway Depatmant Gengd Office Buildingin SetalFe[2].
ThePand condged of represantatives of the Nationdl I nditutefor Oooupetiondl Sefety and Hedlth (NIOSH), US
Ervironmentd Pratedtion Agancy (BPA), Warkas|ngtitutefor Sfety and Hedlth (WISH), and four mambarsof
Newv Medadsaatific communty.

Thereocoupancy aitaiaesablished by the Advisory Pand weere besad onthe maximum levdsof PFCBs PCDFS
and PCDDsthat would nat result inasignificant humen hedlth risk if aparsonwereexposed to theselevdsfora
waking lifesimed years Theguiddinesfar FCDFsand RCDDswereintended to manantherisk of
devdaaing cancer bdow anein anemillion far aperson goendingawarking lifetime (0 yeary) inthebulding. The
quiddinesfor PCBstook into aooount theusud pressnce of detedtadlebedkground levdsof PCBsinar [3 axdon
ufaoes[4] and weareiniended to guidethedeanupwithinasstemargn of thisbedground level.

Thesufaoesand ar guiddinesrecommended by thePand aredhoanbdow.

AR SURFACE
PCBs 05wn?  S0ughn?
2378TCDD Equivdarts 2pgit gt

Units ugih® =micogramsof PCB per auic meter of air.
pyn? = picogarnsd TCDD Equivdentspa abic meter
aar.
ught =micogramsof PCB par suaemder of surface
ngin? =nenogramsof TCDD Equivdatsper suaremae of suface

*Thedbsarved urface and arbame concentraions of FCDFs and PCDDs (induding pentathrough hegiadhloro
isome graupsand 2,37 8- teraisomers) ware convearted to 2,3,7, 8 tetrachiorodiberzo-p-dioxin equivdants
(TCDD Equivdats).



In 1982, theNew Y ork Sate Department of Hedlth [5] deve oped the conognt of 2.3,7,8- TCDD Equivdentsfor
edimeting thetaid toxiaty of amixtureof FCDFsand PCDDsaspat of thedevd opment of reccupancy aitaia
for the Binghamton Siate Office Bullding [6]; thebuilding hed expaienced aPRCB trandome firein 1981 This
procedure pamitscdauaion of theamount of 2,378 TCDD thet would haveto be presat to exhibit thesame
toxiaty asthe messred quentiies of eech of the various ather FCDFsand PCDDsthet arepresat, and the
summdion of thesecdadated amounts of 2,3 7,8 TCDD equivdeatsisan edimete of the TCDD enpivdent toxiaty
of themixture Theproceduresssumes catan raics of taxiaties (temed waighting fadtars) betwean

2378 TCDD and theather FCDFsand PCDDs|[5]. Thesamewsghting factors with theexaoegation of thosefor
the hexa: and heptachi orodibarzofuran homalogs were usad by the New Mexico Advisory Pardl [ 7).

Thefdloming equetionwes usad to cdauaethe TCDD Equivdents

[23.7,8-TCDD] + 05 [PataCDDY + 002 [HexaCDDg +0.33
[2.3.7,8-TCDF] +0.17 [PerntaCDFS + 0,005 [Hexa CDFs+ 0.0005 [Hepta CDF.

STUDY DESGN

Thedgedtivedf thesudy weasto deteminethear and Surface concantrations of PCBs PFCDFs and PCDDsiIn
commaad dficebuldngsin SataFe New Mexico. Thebuldngssdedted far tetingwearesmilar totheNew
Mexico Sate Highway Departmant Genard Office Bullding inbath architecturdl design and age (congtrudted prior
t01970). Thebuldingshed noreparted hidary of expaiendng andedricd randame fireor falure

Threecommeadd dfficebuilldngsweretested for ar and surface concantraions of FCBsaswl ssPCDFsad
PCDDs((tera through oda-chlarineted homaogsand 2.3 7,8eraisomers). Thebuildngswereteted withthe
hedting, ventilation, and ar-condtioning (HVAC) sysem gparating under nomnd oooupancy conditions: Thefresh
ar inekepenumsweresampled to deaminethe concantraions of these contaminentsintheambient ar enteing the
buildngs

Theaufacestesed for bath PCBs and FCDFsand PCDDswearelimited to high skin contedt aufeces Highskin
oontedt sufacesarethosewhich arergpegtedly contadted, often for raivdy long periods of time, by thelbuilding
oocupats Inthisgudy, thesesufeceswerelimited toindude desks teblesand countas: Theinterior Surfecesof
thefreshar inakepdenumsweareteded far PFCBs The surfacestested werelimited to thefloar of theplenumand
thefeoedf thear-intskeloweas

Thefrequancy of thear and suface sardes adlledted by bullding issummeaizad bdow:.

Qufee _Arr
Buildng PCB PCDHPCDD PCB PCDHPCDD
1 8 3 5 2
2 17 4 8 3
3 18 5 8 4
AmbatAir - - 3 4
Tad 43 12 24 13

The PCDF and PCDD ar and sufacss sampleswere adllected & locations peired to the colledion of PCB ar ad
ufacesardesto ddeminetheexidancedf adaidicd rdaionghip.


adz1
Surface


V.

SAMALINGAND ANALYTICAL METHOLOGIES

A. Air Sampling - PCDFs RCDDs and PCBs

Air ssrpesfor RCDFsand FCDDswere adlledted using ahigh vdume sampling device devd gped by the
New Y ak Sate Hedth Depatment (NY SDH) and previaudy usad in evaugting the Binghamton Sate
OfficeBuilding (8.

Thehghvdumesampe isatwodapesanplingdevice Thefird degeisa47-mmdaree, 03uparesze
dlassfiber filter. Thesaoond dageisacatridge of 8gmsdf slicagd adsorbat. Theslicagd catridgewes
gaikedwitha25 ng eech of 2,3,7 8-terachiorodiberzop-dioxin-3C, ad

23,78 tarachiorodibarzofuran-*C, before sampling for quantification and to acoount for any retartion
lossesduing samping. Thesamde wesattached to a L5 aubic fegt par minute (dfim) ratary vaneveouum
pump aperated on 110 VAC linepowe. Thear samplewas cdllected for gpproximetdy a48-hour period
a aflow raed 20 litersper minute (L/min) to adhieveanar vaumed gopraximetdy 57.6 e meiers o ar.
Thear flow raethrough the sampleswesreguiaied to 20 Lmin usng aninling” cdiboreted ratameter and a
preasonflow conird valve Thesamplerswereingoadied gopraximedy evary four hoursand flow rates
recorded and adjusted asnecessary.

Air ssmplesfor PCBswere odlleted using amadification of aflorisl giok proosolre develgped by the New
Yok Sae Depatmant of Hedth. TheNew Yok SateHarisl (NY SF) gidk proocsdureweas modified by
trgoping arbome particulaes on a47-4mm, 0.3 um pore Sze gassfiber filter befare cdlledting the vepor phese
onthefloigl. Thismodficationiscondgant with NIOSH method 5503[9).

TheNY SFdick isagasstube 95incheslong by 0375 indesousdedamde. Thetubecontanstwo
sadtions (front and bedk) of 400 mg of 3060 mesh flaris adsorbent. Thefront and beck are ssparated by
two plugsof gasswod. Thefront ssction of eech tubeissaiked with 0.1 ug pp-DDE asanintamd dandad
for messuramant of recovay. Thetwo-dege sampling deviceweasattached toa L5 dm ratary vane pump
opaainga 110 VAClinepowe. Thear sampleswerecollected for goproximetdy a48-hour paricd a a
flow ratedf 1.0 L/minusngan"iding’ cdibrated ratameter and apredsonflov conird vdve Thesamplas
wereingoected goproximeatdy evary four hoursand flow rates reorded and edjusted asnecessaty.

B. Suface Sampling - FCDFs PFCDDs and FCBs

A wet-wipe protood was usad to assessthe urfece concantrations of FCDFs PCDDs and PCBs

Thesufacewipesamplesweareadleted usng 3' x 3' saxhle extradted aatton gauze peds: Thesampling
procecureconsised of marking off asurfaceinto 0.25 't arees using agelvanized ded templateor amed
tapemessre. Each 0.25 nt areaweswipad witha3' x 3' gauze ped which hed beenwetted with 84ml of
pesiddegradehexane Thewe wipe sample ped weshdd with agove hand anorHineer polyethylene,
unpladidzed typegovewaschenged with eech sample: Thesurfanewas wiped in two diredtions (the second
dredionwespafomed a a9 ageto thefird dredtion). Each gauze ped wasusad towipeanly one0.25
ntaea Thegauze pad samplewasthen plaoed in gass sample contaner eapipped with aTelflorHined lic

Each PCB wipesampleconsgied of asnglesamplefrom anaeadf 025 . Each PCDFand PCDD
wipesample condigted of acompoasitedf four 0.25 n? wipesamplesfor atatd aeadf L0nt. Thefour

PCDF and PCDD gauze pedswere composited and trested asasnge sampleto atain an acogaiable

deedion limit.



C. PCDFand PCDD Ardlyss- Sufaceand Air [14]

Thedlicagd catridgeand the particulatefilter fram esch RCDD and PCDF ar sampler were Soxiet
extracted for 18 hoursusing gopraximetey 250 mL of barzeneand concantrated to 10 ML usnga3-dege
Swyda cdumn. Thedlicacatridgeshed bean saiked with 25 ng esch of

2,3,7 8terachiorodibanzo-p-dioxin-3C , (2,3,7,8- TCDD-C,,) and 2,3,7 8tetrachiorodibenzofuran-5C,
(23,78 TCDFC,,) priar tosampling. Beforeextradting, 5 ng of octachioradbenzop-diaxin“C,,
(OCDD-2D,,) wesgaiked into eech sample. Thebanzene extractswere conoanirated to gopraximetely 10
mL isnga3dage Syder acdum

Thewipesarpleswaetrandared to SoxHe thimbdlesand gaiked with 10 ng eech of

23,78 TCDD-C,, 23,78 TCDFC,, and OCDD-C,,. All sanpleswere Soxhiet extracted for 18
hoursusng bazeneand concantraed to gopraximatdy 10 ml. usng a3 dage Syder cdumn

Thebezaneedradsfrom thear andwipe ssmpleswaetrandarad to mutilayered cdunnscontaning
adtivated slicagd, 44 percant concantrated aulfuric add onslicagd, and 33 paroant IM sodium hydraxideon
dlicagd. Thecdumnswearerinssdwith 70 mL of hexaneand theentiredugteswearecdlleded. Thepurpose
of thesecdumnswiaswies to remove addic and besic compoundsfrom theextrads sswl asaxidizbe
megids

Thebazenghexane duatesweare conoaniraied usng agantie sreem of nitrogen gesand solvert exdhenged
intohexane Thehexane sduionsweare dyometogrgohed through cdumns contaning gopraximetdy S5gm of
adivated besc duminausing hexangmathylenedilaride (97:3, viv), and hexangimathylene dilaride duetes
wereodllected, concentrated to near dryness and dissalved in 20 Ul of n-decanecontaning 5ng of an
absoluterecovery fandard, 1,2.34-TCDD-2C,,. All sdluionswerestored a 0°C and pratected from light
urtil anelyzed

Theedradswareandyzed and quentified for FCDD and RCDF using combined capllary cdumn ges
drometogrgohy/high resdution messgpedromary (HRGCHRMS). TheHRGCHRMS condged of a
Calo EtaMaodd 4160 ges dvomotogrgohintarfeced diredly into theion sourceof aVG Modd 7070
messgedrare. Thedyomatoggohiccdumwasat0 M DB- fusad slicacdunn usng hdium carer
gesa aflow vdaaty of 25 am/ssc. Themesspedrometer was oparated in the dedronimpedt (HI)
ionization modkea amessresalution of 9000-12000 (MAWM, 10% veley ddiintian). All HRGCHRMS
detawereaoouired by mutipleion-detedion usng aVG Modd 2035 DataSysem.

Theoparation of the HRGC/HRM Swes evausted eech day by andlyzing sandard mixturesof FCDD and
PCDFisomers Thesecondisted of 2,3,7,8 TCDF, 23,78 TCDD, 2,378 TCDFXC,,, ad

23,78 TCDD-5C,, mixturesto evduatetheaoouracy of quartification, mixturesof sdected RCDD ad
CDFisomassto evdugethegahlity of thedrametogrgohic duionwindows and TCDD isome mixuresto
evdugteisome resdution. Themessaoouracy of theMID unit wasevaugted a leedt evary four hourshy
foouang sHedted ion messesfrom parfluorokerasene (PRK) and carmedting the dgpeto acoount far minor
vaiaions Massfoousdahility wasasared by theuse of areferenoe FRK 'lock mess' to corredt for any
messfoousdift.



Native fidd blank, and lab blank sampleswere processad during the extraction and desnup of thesamples
Theisomer quantification for the netive Joiked samplesranged from 66 to 180% of the nelive gaiked samples
Themethod blanks warein genard, freeof contamingion with theexaeption of low levdsof heptechlaroand
odachloroisomers

Thereoovaiesdf theintemd sandards 2,37,8 TCDR2C,,, 2.3,7,8 TCDD-*C,,, and OCDD-*C,,
werecaloulated by compatison to theextamd gandard, 1,2,34-TCDD-C,, whichwiss acded fallowing
extradion. Rdaiveresponsefadtarswerecdouaed fromtriplicateandyssof agandard mixture containing
thefour lebdled intemd gandards

The RCDF and RCDD isomarswere quantified by comparing thesum of thetwoionsmonitored for eech
dasstothesum of thetwoiansmonitored for the caregponding intemd gandard. The23,78 TCDREC,,
wasusad to quantify the TCDF isoma's whilethe 2,3,7,8- TCDD-3C , was usad to quantify the TCDD
isomarsand the pantachioro and hexachioro PCDD and PCDF isomars: The OCDD-C, wasusad to
quenify the heptachioro and odtachioro RCDD and PCDF isomas: Expaimeantd rdaiveresponsefadars
werecdauated from andyssof amixturewhich contained represaniaives of thetetracdhloro- through
octachioro-PCDD and PCDF congener dasses: Sncethemixturedid nat contain aheptachioro-CDD
isomer, the heptachioro-CDF wias usad for calaulaing the rdlaivee response factar for the heptachioro PFCDD
and PCDFisomas  Theregponsefedtorswereinduded indl cdoulationsusad to quentify theddta. The
responsefadorsweare cdaulated using thesum of thetwo ions monitored for eech dass of isomars compered
tothesum of thetwo ionsmonitored far the corregponding intemd danderd. Theexpaimentd regponse

fadorswae
TeraCDD 0976 TeraCDF 104
PetaCDD 119 PetaCDD 0509
HexaCDD 117 HexaCDF 0636
HeptaeCDD 293 HeptaeCDF 293
OdaCDD 108 OdaCDF 112

Thefomulaused for quentifying the FCDD and FCDF isomarswees

Quantity/sample= Aressof Quart. Massesx Queniity of Infemel Sandard
Aressdf Int. Sd Massssx Regponse Fedtor

Theaitaiatha were usad to identify FCDD and FCDF isomarswere
() Smultaneousresponsea bathion Messes
(2 CHaireistoperaiowithin +15% of thetheoretical velue
(3 Reationtimeswitinwindowsdetemined fromandlysesdf standard mixtures

(4 Sgd tonaerdioequd toor grester then25t0 1.



The23,78 TCDHTCDD and OCDD isomersinduded theadditiond ariterion thet they coduted within + 1
ssoond of their isotgpicaly lebdlled anelogs: A limiit of detedionwes cdaulaed for samplesinwhicha
paticua daination dasswesnat detected. Theformulawesusdt

Limit of Detet/sample=Hits of Quant. Mass x Quant. Int. Sd. x 25
Hits of Int. Sd. Massesx Response Factor

D. PCB Ardyds- Sufaceand Air [15]

Thewipesampleswereextracted usng thefdlowing procedres: Farty mi of 85:15 hexangmethylene
dlaidewereadded to eech sample containgr. Thesamplesweare heken onawrit adtion Seker for 30
minutesto edrac the PCBs  Theextract wasthen trandfared quiartitatively to a250 ml KudemaDanish flask
withthree40ml ringes Theextract was conoantrated to betwean 5 and 10 ml onahat weter beth. The
extradt westhen quantitatively trandfered to 215 ml cantrifuge tubewith rinsing, and it wes conoantrated to 25
ml utangagatleflov of aufuicadd FAveml of concantrated aufuric add wareadded to theexdract and
mixedwithavartex mixa. Thelayeswearedlowed to ssparate (cantrifuged if necessary) and thehexane
layer (toplaye) wesremoved withapipet. Oreml of theedradt wesput inaninect vid, and theramainder
of theextract wesputinavid for sorege

If theinitid andlyssdf the sampleindicated anesd for addtiondl desnup, amicoflarisl cdumn deanypwes
pafomed Twogansd flaisl were pedked inapaypropylenecdunn, and asrdl amount of socdum
aifaewasput ontop of theadumn. Theadumnwaspreduted with hexene Oneml of thesampleedract
wasplaced ontop of thecdumn and dloved to pessinto the sodum adfatelayer. Thecdumnwesthen
duedwith20ml of hexane Theduant wesconoantrated to 1 ml and wesvided for andlysis

TheprooLrefor edrading thear smpeswesasfdlons If thesampeinduded agassfiber filter, thefilter
wasplacadinaalenmeyer flask and wes extractad with 20 ml of hexaneanawrig sheker for 0 minutes
Thetwo dageflanisl sick westhen soored and brakenin belf. The20ml of hexaneusad to extract thefilter
wasthen pessed through thefront partion of theflarisl dick into acentrifugetuloe: If therewasnofilter, 20mi
of dean hexanewas pessad through thefront portion of theflanisl didk. Thesampleweasthen conoantrated to
afird vdumed 1 ml usngagatledreamd nitrogen. This1 ml edrad westhenvided for andlyss

Thebedk partion of the gidk wasextracted by pessing 20 ml of hexanethrough thedick into acentrifugetuoe
Theextratt westhen conoatrated to afind vdumedf 1 ml usngagatiesreemd nitrogen and vided for
adyss

If ssmpledeanup was necessaty, apartion of the extract was deaned using the proosdures ussd far thewipe
samples(add deanup and miaoflanis| desnup).

A reegant blank and amethod gandard wereinduded with every st of extradtions: Thereegant lank wes
prepered by adding the gopropriate Solventsto an extraction vessd and pafaming theentireextraction and
andyssproosdureon theresiting exradt. Themethod sandardswias prepered by teking ether adeenwipe
ped ar an unusad flarisl dick and aiking it with aknoan amount of aPCB dandard. Thesetwo quelity
contrd samplessivevad asachedk onlaboratory contaminetion and andlytical acourecy.



VI.

Thesampleswareandyzad by gesdramatoggony with dedron cgptureddedtion. Theardlytic
suecewasasfalons Fortheinitid andyssdf dl thesamples dandardsof Arodors 1016, 1221, 1232,
1242, 1248, 1254, and 1260 wareandyzed prior to theandydsof samples. Threepaint cuvesweredo
typicaly runfor Arodors 1242, 1254, and 1260. After andysisdf thestandard, the samplesand quelity
contrd dheck warerun. Frelly, adheck dandard was andlyzed & the condusion of the ssouence

Theintid andyssdemondgraied thet meny of thesandardsin theinitid ssquencewerenat necessary. Thus
for sbsequant andlysess only thedandards of interest warerun. Thisawaysinduded Arador 1260, ad
omdimesinduded Arodors 1242 and 1254,

Thedromaioganswereinapreted by visudly compaing themtothe Arodar dendards  In cassswhare
therewasadear match beween the sampleand agpadific Arodar, the Arodar wesidentified and theresLits
werecdoulaed by drrect comparisonsdf 4 or 5 peskswiththegandard. In cassswheretharewasnata
dear metch, wedther usad the Webb and McCall procedure ar the direct comparison method, dgpending
onwhichwethought wesmoregppropricte

E. SampleChandi-Custody

Sample Chaintd-Custody procedureswerean inteyd adtivity of both sampling and andlyticd edtivities
Chan-a-Oudiody procedures provided documentation of samplestiyough dl phesesof ediviiesfromthe
timethesampling deviosswere prepared to be sarnt to thefidd through reparting of theardlyticd resuits
Samde Chaintaf-Custody wasinitiated by the sampling parsonnd upon recapt of thesampling deviocss Each
sampling devicewas assgned auniqueidantification numba.

The Chaintof-Custody procedlreswerein acoordance with those spedified in NIOSH's menud of
Sandard Oparaing Proosdurestfor Indugtrid Hygiene Samaling and Chemicdl Andlyses SOPNo. 019,
Decamber 19, 1934.

RESUL TSAND DISCUSSON

A. Airbome Conoarationsaof PCBs

Atad o 24 ar smpleswereadleded for andyssaf PCBs(Table D). Threedf thelesampleswere
adletedinthe bulldngsfreshar intske penumsto deaminethe concantraion of FCBsetaing the
buldngsthrough theambiet ar; and 21 ssmplesweare cdlledtad in the cooupied workgpece of thebuildings
In buldngsaneand two, nonedf thesamples (05 and /8, respectively) showed concantrations abovetthe
deedtionlimit. Inthethird building, four of éght ssmplesshowved conoentrations above the detedtion limit
(003 ugfi?). Thefour smplesabovethe detedtion limit ranged from 0.10to 0.18 ughn® (aithmetic meen=
014 ugim?). All concantration aebdow thereocoupancy aitaiacf 050 ugin®. Theambiet ar savplesdd
not show detectable conoantrations of PCBs a adetedtion limit of 008 ugn?. Thefidd blanks(n=4) were
dl non-detected & adetedtion limit of 0.03 ugyin.



B. AirbomeConcatraionsof PCDDsand PCDFs

A tad of 13ar ssmdesweare cdledtad for tetra: through oda-chlarineted PCDF and PFCDD homaogsand
theregpedtive 2.3 78tdraisomas(Tabe2). Four of thesesampleswere adlledted inthe buildingsfreshar
intekedenums and ninesampleswere adlledted in the cooupied warkgpece of thebulldings Thegrouped
detafor ninesamples datained in the cooupied peces arepresanted in Teble 3. The concantraions of
PCDFsinthebuilding air ranged fom non-detected (0.49 py/n) to 162 pofin? (arithmetic meen = 22 pofi).
The2373 TCDF isomer was presant ebovethe daedion limit intwo of theninesamplesa aconoaniraion
o LOpgn?ineschsample Thecomegoonding concantrationsof PCDDsranged 24t 221 pyn?
(aithmetic meen=96 pgi?). The2,3,7,.8-TCDD isomer wasnat presant abovethe detection limit (0.09to
049 pyn?) inany of thesamples Thegrouped datafor theambient ar samplesispresanted in Teble 4. The
conoantration of RCDFsranged from non-detected (0.65 pgin) to 4.5 pg/n™? (aithmetic meen= 32 pyi?),
and thosefor PCDDsranged for 19to 193 py/n (aithmetic meen= 132 pg/in). Theregoedtive

23,7 8taraisomarswearenat detected (0.11 to 0.18 pg/m* and 0.06 t0 0.19 pg/in'?, respedtively) inany of
thresapes

Thecdaaed TCDD-Equivdantsfar theintaior building ssrplesranged from 015 to 15 pofim?
(aithmetic meen= 050 pgin), and thet for theambient ar intske samplesranged from 001 to 021 pofi?
(aithmeticmeen= 014 pyn). All of these samplesshowed conoantrationsbdow the 2.0 pg/i?
reoooupancy guicdine

The RCDD and PCDF homdog prdfiles (tetra: through odta-chlarineted dibarzodioxins and dibarzafurans)
far thebuldng ar and ambient ar ssmplesare presated in Hgures 1 and 2, repedtively. Thetera: through
oda-chlarineted homaogs are presented asthe peroant of thetatd PCDDsand PCDFs: Theheptas and
odacharineted homd ags predomineted in bath of the FCDD and PFCDF prfiles: Theamilaitiesdf the
homdog profilesdf interior bullding ar and ambient ar suggest acommonsource: amogohaic transgpart of
combudion particulaes[12-13].

Thenine PCDF and PCDD sampleswere adllected & locations peired to the adlledtion of PCBsto
odamiretheexidenced adatidicd rdaionghip. Theconoentrationsof FCBs PCDDs FCDFs ad
TCDD-Equvdeswearelog trandomed and usadinlinesr regressonandlyss: Thecardation codffiaents
(Teble5) waenat datidicaly sgnificantly different fram zao (p>010) inany case Thus assgnificat
rdaionship betwean arbome conoantrations of FCBs and concertrationsof PFCDFs PCDDs o
TCDD-Euivdatsdd nat edd inthesebulldngs

C. QufaceConcardionsaof PCBs

ThePCB andysesdf 37 samples adllected on high skin contact surfaces (desks tdblesand countas) inthree
dficebuldngsarepresatedin Tade6. Theardysssaresummaized by buldnginTade?. Inbuldngong
none(06) of the surface samples exossded the detedtion limit (1O ug/in). Inbildingstwo and threg, 1315
and 2/16 samples; regpedtively, exosaded the same datedtion limit. Overdl, the surfece concantrationsranged
from non-detected (1O ug/in) to 5.9 ugn (aithmeticmeen= 1.3 ugn?). Thesamples(15/37) with
concartrations abovethe detedtion limit ranged from 1.2 to 59 ugim (arithmetic meen= 25 uginf). The
PCB wesidentified as Arodar 1280 inbuildng three (Arodors 1242, 1254 and 1260 arecommeadd
mixturesof FCBswith gppraximetdy 42, 54 and 60 weight paroant dilaning, repedtivey,)



The FCB ardysessof x sufacewipessmplescdlledad from theintgior of thear-hending units(AHUS) of
thethreehuildngsispresntadin Tabe8. Thesamplesweareadlleded inthefreshar inakedenums of the
AHUs Thethreesamplesadledted onthefloar of the AHUs showed concantrationsreanging fran 33to 34
wyin? (aithmetic meen = 14 ugin?). Thethreesamples cdllected from theface of thefreshair intekelowvers
ranged from non-detected (1.0 ug/in) to l/ugin? (aithmeic meen="58 ugin). Ovedl, thesurfece
conoantrationsranged from non-detected (1.0 ugi?) to 34 ugfin? (aithmetic meen 99 ugin®). The PCB
wasidantified ssArodors 1254 and 1260.

Thesufaoeconoaniraionsof FCBsmessred waredl bdow the S0 ugin? guiddinevale Thehigher levdls
weaepresat onufaossinthear iniske penumswhich arelessfrequently deened, aswl &5 lesslikdy tobe
contacted on afrequant and prolonged bess

D. Qufaoe Concanrdionsof PFCDFsand PCCDs

Thesamplesadllected on high skin contact Surfeces and andlyzed for tetra: through odaxchlarineted FCDIF
and PFCDD homdogsand theregpedtive 2,37 8tdraisomarsare presanted in Tale 9. (Two qudity contral
"fidd blank" ssamplesdso areinduded) Thegrouped dHtaispresanted in Teble 10. Thesurface
conoantrations of PCDFsranged from 0.35t0 4.3 ng/in'?, (aithmetic meen= 14 ngin®). The2,378-TCDF
isome waspresart ebovethe datedtion limit indll of thesamples (range= 0.02 - 0.76 ngin'?, aithmetic meen
=029 ngn); thefidd blanksdid nat show detetablelevdls (detedtion limit 001 ngin?). Thesurface
concartrationsof PCDDsranged from 1.9to 24 ngfin'? (aithmetic meen=85nginf). The2,3,7,8- TCDD
isomer wasnat presant ebovethe dtedtion limit (002 ng/n) inany of thesanples Thecelaulated
conoanrationsof TCDD-Equivaentsfor these 12 sanplesranged from 00410 042 ng/in? (aithmetic meen
=015 ngn¥), whichwearedl bdow theskin contat guicdiinedf 1. ngin't.

The RCDD and PCDF homdlog profiles (tetra: through odta-chl arineted dibenzop-dioxinsand
dbezofurang) arepresated in Fgure 3. Thetelra: through odaxchlaringted homalogs are presanted asthe
percant of thetotd FCDDsand FCDFs The PCDD prdfileshowsapredominencedf the higher dhlarinated
homadogswith the maximum conoantrations rgresanted by the odachiorodibazodiaxins The FCDD
profileisgmilar tothet previoldy downfor thearmbiat and buildng ar smples and isdo smilar tothet
foundin commedd gradke pentachiorgphand [10-11); RCDDsare manufaciuring contaminants of
dHairged phends[11]. Rantachlorophend and itssodium st havevatied usess assfungiddesand bioddes
with themgarity used assawood presarvaive[11]. The FCDF homdog prdfilehonsthet thetetra: through
odaCDFsaemoreevenly didributed with the maximum concentrations rqresanted by thetelra CDFs

Thetwdve PCDF and FCDD sampleswere odllected & locations paired to the cdllection of PCB samples
to dgeminetheexidencedf adatisica rdaiondhip. Thesuface concantrationsof FCBs PCDFs PCDDs
and TCDD-Equivdentswerelog trandomed and usad inlineer regressonandlyss Theaarrdation
oodffidens(Tede5) werenat datidicaly sgnificanty different from zero (0>010) inany ceee Thus a
sgnificant rdaionship between the urface concantrations of PFCBsand conoantrationsof FCDFs FCDDS
o TCDD-equivdatswasnat demordrated in thesebuildings



VII.

VIII.

CONCLUSION

A dudy was conducted to deiemine the beckground concanirations of palydilarineted biphenyls (FCBs),
paydiarineted dbarzofurans (FCDFS) and palychlarineted dibarzo-p-diaxins (FCDDs) inar and on surfecssin
threecommaad dfficebulldngsin SataFe New Mexico. Thehbuldngssdedted for testingweresmilar tothe
New Mexioo Sate Higrway Depatment Bulldinginbath architedurd design and age, and hed nohigtory of
exaieang andedricd trandomer firear falure Messurddear and suface conoantraionsof these contaminants
waepresatinthebuldngs Compaison of thedatato the deenup guiddines devel aped by the Govemnar's
Advisry Pard for the New Mexioo Sate Highway Depatmant Building showsthe thelevdsof PCBs ad
PCDFsand PCDDs(convearted t0 2,378 TCDD equivaents) presant asnommd contaminetion officebuildingsin
SaFeaebdow thevaues used asreocoupancy guicdines

Theconoatrationsdf RCBs PCDFs and PFCDDs messrad inthese bulldings may beindicativeof the
conoatraionspresant insmilar buildingsin ather geogrgohicd arees

Thegmilaitiesof the FCDD and FCDF homdog prdfiles of thebuilding ar and ambient ar suggest acommon
ource amogphaictrangoort of combusion particulaes
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Table 1

Airborne Concentrations of PCBs in Office Buildings
and Ambient Air in Santa Fe, New Mexico

Concentration - ug/m3

Building Aroclor n/Nx Meankx Bange

1 - 0/5 0.02 (0.03)2

2 - o/8 0.02 (0.03)

3 125471260 4/8 0.08 (0.03)-0.18
Total 125471260 4/21 0.04 (0.14) {0.03)-0.18
Ambient Air - 0/3 0.02 (0.03)

% n/N denotes the number of samples above the detection limit / the total
number of samples.

*% Arithmetic mean calculated with non-detected values treated as one half
the detection limit.

8 value in parentheses is the limit of detection.


adz1


Table 2

Airborne Concentrations of Polychlorinated Dibenzofurans (PCOFs) and Polychlor inated Dibenzo-p-dioxing (PCDDs)
in Off ice Buildings and Ambient Air

Santa Fe, Mew Mexico

November 1985
Loncentrat ions of PCOFs - pg/m3d Concentrations of PCODs - pg/m’
Building :Fn) 2 TellF Li[o1 3 & Fiiy HpCll
T CRLILE o U.29 .08 T T.7 0T 0. 197 (4] 0. BTT 1% T
1 1. # 0.43 0.60 2.1 2.6 (0.21) 0.21) 0.26) 1. 28 160
2 {0.18) fﬂl.lﬂ! {D.078) 0.4 0.86 0. 66 {0.095) {0.095) {0.18) 0.82 4.5 8.3
2 {0.98) (0.98 4.1 14 53 55 10.49) (0.49) {1.2} (0.80) 50 170
2 (0.19) (0,19} {0.30) 0. 1) 1.8 (0.78) {0.34) (D.34) (0,35} {0.29) 17 120
3 1.0 1.6 0.29 (0.063) {0.15} (0.43) {0.19) 0.19) {0.34) (0.23) {0,13) 2.0
k| {a.21) {0.21) (0.14) {0.050) {0.17}) (D.38) {0.18} 0.18) 0.33) {0.23) 1.0 1.9
3 (0.53) {0.59) (0.25) (0.17) {0.701 (1.4) {0.43) 0.43) 0.5%}) {0.42) 1.8 5.6
3 {0.42) {0.42) {n.29) {011} 1.4 1.0 {0.36) 0.36) {0.78) (0.36) 18 180
Ambieni
Air {0.10) (. 10) {0.28} {D.036) {0.22) {0.58) (0.090) 0.090) (0.14) (0.21) 4.8 14
" (0.1} {o.11) (0.077} 0.27 1.5 2.6 0.081) 0.061) {0.12) 0.1? 21 170
] {0.17} {0.17) 10.27) {0.16) 1.1 1.7 (0.13) {0.13) {0.39) {0.18) 14 140
. {o.17) (0,17) {0.21) {0.10) 1.6 2.7 {n.19) {0.19) {a.17) {0.27) 20 170
Blank {0.13) {a.13) {0.081) (0.063) {0.46) 10.28) {0.12) (0,12} (0.13) {0.13) b.51 .18

¥alue in parentheses is the limit of derection,
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Table 3

Airborme Concentrations of PCDFPs and PCDDs
in Three Office Buildings in Santa Fe, New Mexico

n/Wx ___Concentration - pe/m®
Mean** Range
2378 TCDF 2/9 0.37 (0.11)a 1.0
TCDFs 2/9 1.1 {0.11) 5.0
PeCDFs 4/9 0.62 (0.08) 4.1
HxCDFs 479 1.7 (0.05) 14
HpCDFs 6/9 6.8 (0.15) 53
OCDF's 5/9 11 (0.38) 92
Total PCDFs 22 (0.49) 162
2378 TCDD 0/9 0.13 (0.09 0.49)
TCDDs 0/9 0.14 {0.09 0.49)
PeCDDs 0/9 0.24 (0.18 1.2)
HxCDDs 2/9 0.46 {0.23) 1.5
HpCDDs 8/9 15 {0.13) 26
OCDDs 9/9 80 2.0 170
Total PCDDs 96 2.4 221

* n/N denotes the number of samples sbove the detection limit/the total

number of samples.

*% Arithmetic mean calculated with non-detected values treated as one half
the detection limit.

& value in parentheses is the limit of detection.
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Table 4

Ambient Air Concentrations of PCDFs and PCDDs
in Santa Fe, New Mexico

Concentration - gglm3

n/Nx Mean* Bange**
2378 TCDF 0/4 0.08 (0.11 - 0.18)%8
TCDFs 0/4 0.08 (0.11 - 0.18)
PeCDFs 0/4 0.11 (0.07 - 0.28)
HXCDFs 1/4 0.10 (0.03 - 0.27)
HpCDFs 3/4 1.1 (0.22)- 1.6
OCDFs 3/4 1.8 (0.58)- 2.7
Total PCDFs 3.2 (0.65)- 4.5
2378 TCDD - 0/4 0.06 (0.06 - 0.19)
TCDDs 0/4 0.06 (0.06 - 0.19)
PeCDDs 074 0.11 (0.12 - 0.39)
HxCDDs 174 0.30 (0.16 - 0.72)
HpCDDs 474 15 4.8 - 22
OCDDs 4/4 116 , 14 - 170
Total PCDDs 132 1% - 193

* n/N denotes the number of samples above the detection limit/the total
number of samples.

**x Arithmetic mean calculated with non-detected values treated as one half
the detection limit.

8 value in parentheses is the limit of detection.
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Table 5

Cerrelation Between PCBs and PCDFs, PCDDs, and TCDD-Equivalents in Air
and on High Skin Contact Surfaces in Office Buildings in Santa Fe, New Mexico

Surfaces Air
|} Corr. Coeff. P N Corr. Coeff. P
PCDFs 12 0.31 >0.1 9 -0.09 >0.1
PCDDs 12 0.43 >0.1 9 -0.34 »0.1

TCDD-Equivalent 12 0.42 >0.1 9 +0.31 >0.1
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Tdle6
Levdsdf Raydiarineted Biphenyls (FCBs) an High Skin Contact Surfeoes
in Office Bulldings
Santa Fe, New Mexico - November 1985

Sangle L ocdion/Desiption Arodar Level-ugin?
BUILDING ONE
Hoor one Oek - ND (L0
" fild blank - ND (1.0)
Ground: Oek - ND (1.0)
" " - ND (10
- ND (10
- ND (10
- ND (10
fidd blank - ND (10
BUILDING TWO
Hoor two: counter 1260 27
" ek 1260 22
tadle 1260 21
ek - ND (10
" 1260 22
Hoor one desk 1260 38
" " 1260 38
1260 22
tadle 1260 12
ek 1260 17
Ground: ek - ND (10
" " 1260 34
tadle 1260 59
" 1260 20
counter 1260 14
BUILDING THREE
Hoor four: fidd bark - ND (10
" tadle 12 16
" - ND (10
Foor three desk - ND (1.0)
" " - ND (10
- ND (10
tadle - ND (10
Floor twor desk - ND (10)
" " - ND (10
- ND (10
1242 16
Hoor one dek - ND (10
" tadle - ND (10
" - ND (10
- ND (10
fidd blarnk - ND (10
Groundt tele - ND (10
" " - ND (10

* ND denotes nonddteted. Vdue paranthesesis the limit of detedtion.



Table 7

Concentrations of PCBs on High Skin Contact Surfaces in

Office Buildings in Santa Fe, New Mexico

Concentration - uglmz

Building Aroclor n/Hx Mean** Range

1 - 0/6 0.5 (1.0)®

2 1260 13715 2.4 (1.0) - 5.9
3 124271254 2/16 0.63 (1.0) - 1.6
Total - 15/37 1.3 (1.0) - 5.9

* n/¥ denotes the number of samples above the detection limit/ the total
number of samples.

**x Arithmetic mean calculated with non-detected values treated as one half
the detection limit.

2 value in parentheses is the limit of detection.
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Table 8

Surface Concentrations of PCBs in Fresh-Air Intake Plenums
in Office Buildings in Santa Fe, New Mexico

Sample Location/Description Aroclor Conc. - uglmz
BLDG 1: floor of air intake plenum 125471260 34
" face of fresh air intake louvers 1260 11
BLDG 2: floor of air intake plemum 1254 3.3
" face of fresh air intake louver 1260 6.0
" field blank - (1.0)8
BLDG 3: floor of air intake plenum 1260 4.8
" face of fresh air intake louver - (1.0)
i field blank - (1.0)

* ND denotes non-detected. Value in parentheses is the limit of detection.
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Table 9

Concentrations of Polychlorinated Dibenzofurans (PCDFs) and Polychlorinated Dibenzo-p-dioxins {PCDDs)
on High Skin Contact Surfaces in Office Buildings

Santa Fe, New Mexico

November 1985

Concentrat ions of PCDFs - ng/me Concentrations of PCODs - ng/w?

BUILOING  ZITETEDF YOO Pt T —FReoF——Tcor FetUn W00 —HRUD——0Cop
T 7.0y Bk} 0.035 0.067 NI Y 0.7 0 or) 3.0 {U.078] 10.03Y) .28 Z.5
] 0.47. 0.95 0.29 0.17 0.37 0.36 (0.042) {0.042) (0.043)  0.21 0.868 5.0
1 0.38 0.6) 0.046 0.15 0.095 0.16 (0.01 (0.01) {0.023)  0.15 0.63 4.4
2 0.76 1.6 0.34 0.56 0.52 0.55 {0.028) {0.028) (0.013) 4.3 5.2 T
2 0.17 0.24 0.088 0.35 0.42 0.27 (o.oag) (0.029) (0.039)  0.86 3.2 8.9
2 0.61 1.0 (0.030) 0.22 0.35 0.27 {0.013) {0.013) (0.062) 1.0 2.2 6.9
2 0.18 0.25 9.10 0.19 0.36 0.27 (0.055) {0.055} (0.069)  0.48 1.3 3.7
3 0.024 0.32 0.019 0.064 0.042 {0,34) {0.098) (0.098) (0.11) 0.18 0.36 2.0
3 0.12 0.17 {0.012) {0.010) 0.069 0.10 {0.019) (0.019) (0.033)  0.094 0.23 1.6
3 0.20 0.35 0.049 0.060 0.15 0.24 {0.02) (0.02} (0.039)  0.38 4.4 13
3 0.37 0.60 {0.005) 0.15 0.84 1.6 (0.038) {0.038) (0.024)  0.58 1.3 6.2
3 ¢ 0.13 0.035 0.063 0.047 0.14 {0.011} {0.011) (0.016}  (0.039) 0.28 2.5

Blank (0.013)*  (0.013) (0.011) (8.005) (0.022) {0.043) (0.014} (0.014) (0.025)  (0.009} 0.007) 0,069

Blank (0.016) (0.016) 0.10 0.015 0.062 (0.030) (0.026) {0.026) (0.032}  (0.016) 0.058  0.18

* Value in parentheses is the limit of detection.
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Table 10

Concentrations of PCDFs and PCDDs on High Skin Contact Surfaces
in Three Dffice Buildings in Santa Fe, New Mexico

Concentrations — pg/m?

n/gx Mean** Range
2378-TCDF 12/12 0.29 0.02 -0.76
TCDFs 12/12 0.53 0.13 - 1.6
PeCDFs 9/12 0.08 (0.01)® - 0.34
HxCDFs 11712 0.17 {0.01) - 0.56
HpCDFs 12712 0.27 (0.02) - 0.84
OCDFs 11/12 0.36 0.10 - 1.6
Total PCDFs 1.4 0.35 - 4.3
2378-TCDD 0712 0.02 (0.01 - 0.10)
TCDDs 0/12 0.02 {0.01 -  0.10)
PeCDDs 0/12 0.02 (0.01 -  0.11)
HxCDDs 10/12 0.70 (0.04) - 4.3
HpCDDs 12/12 1.7 0.23 - 5.3
OCDDs 12712 6.0 1.6 - 14
Total PCDDs 8.5 1.9 - 24

*  n/N denotes the number of samples above the detection limit/the total
nunber of samples. -

**x Arithmetic mean calculated with non-detected values treated as one half
the detection limit.

8 vyalue in parentheses is the limit of detection.
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Figure 2: Tetra~ through octa-chlorinated dibenzo-p—dioxin

(PCDD) and dibenzofuran (PCDF) homolog profiles in ambient

air samples obtained in Santa Fe, NM.
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Figure 3: Tetra- through octa-chlorinated dibenzo-p-dioxin

(PCDD) and dibenzofuran (PCDF) homolog profiles for wipe

samples obtained on high skin contact surfaces in three

office buildings in Santa Fe, NM.
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